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57 ABSTRACT 
A route information input apparatus for specifying a 
route from an entraining station to an arrival station 
including a pointing device operated by the user to 
designate a position on a display screen and a data pro 
cessing apparatus for executing a data processing in 
accordance with a program prepared in advance each 
time the user operates the pointing device to thereby 
change a displayed content on the display screen. On 
the basis of positional informations of major stations 
stored in a first file, a line diagram presented in the 
simplified form in which truly existing stations are 
partly omitted and in which the major stations are con 
nected by means of line segments is displayed on a first 
area of the display screen. A group of station name data 
omitted from the line diagram displayed on the first area 
are selectively displayed on a second area of the display 
screen in the form of a table. Then, stations or lines 
selected from the first area or from the second area by 
the pointing device are sequentially stored as route 
specifying informations. As the route is specified, a 
display form is sequentially changed so that a route 
portion that was already specified and a line portion 
that can be selected next can be distinguished from 
other line portions with ease in the line diagram dis 
played in the second area. 

8 Claims, 34 Drawing Sheets 
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ROUTEINFORMATION INPUTAPPARATUS AND 
METHOD THEREOF 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to route information 

input apparatus and method thereof and, more particu 
larly, is directed to an information input apparatus and 
method thereof utilized to designate a route in a model 
represented by a railroad network for trains, a road 
network, a piping plant water flow sheet or the like in 
which a plurality of elements are physically set in a 
predetermined positional relationship or in a connection 
relationship and in a model such as a circulation route of 
circulares in an organization chart of enterprise in 
which a plurality of elements are logically set in a pre 
determined connection relationship. 

2. Description of the Related Art 
As one of information input apparatus for specifying 

a route from a starting point (entraining station) to a 
terminal (arrival station), there is known an information 
input system in which a route diagram formed by a 
combination of positional informations of stations 
(nodes) and a line segment (arc) information connecting 
the nodes is displayed on a screen, for example, in a 
two-dimensional fashion (i.e., in an XY matrix form) 
and the operator can sequentially select an arbitrary 
objective on the route diagram displayed on the screen 
by a pointing device. 
The above system can provide a circumstance that 

the route diagram that was grasped as a model indica 
tive of a physical positional relationship among a plural 
ity of nodes is presented on the display screen and the 
operator can input all informations necessary to specify 
a route by selecting a station mark or a line mark within 
a displayed line diagram without consulting a train 
schedule or map prepared independently. This conven 
tional system, however, poses a problem such that, if a 
large amount of route informations are displayed on a 
limited display area within the display screen such as 
when a line diagram of a region in which a plurality of 
lines are connected complicatedly or line diagram in 
cluding a plurality of lines, each having a number of 
stations is displayed, then the route diagram displayed 
on the screen becomes complicated so that the operator 
cannot search and select an objective substantially. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
route information input apparatus and method thereof 
in which an information input operation can be facili 
tated. 
To achieve the aforesaid object, according to the 

present invention, there is provided a route information 
input apparatus which comprises a display screen, a 
pointing means for designating a position on the display 
screen, an information memory means and a data pro 
cessing means which is operable in accordance with a 
program. 
The memory means includes a first file in which there 

are stored positional informations of major node ele 
ments necessary to draw a route diagram or line dia 
gram and a second file in which there are stored code 
informations representative of node elements truly ex 
isting on each line as a separate file. 
According to the most specific feature of the present 

invention, the data processing means displays on a first 

2 
area of the display screen a line diagram that is pres 
ented in the simplified form where node elements truly 

O 

15 

25 

30 

35 

40 

45 

SO 

55 

65 

existing on respective lines are partly omitted. The 
omitted node elements are displayed on a second area of 
the display screen in the form of a table, if necessary. 
Then, the user can designate a route by selecting an 
arbitrary node element or line on the line diagram or on 
the table by the pointing means. 
More specifically, according to the present invention, 

only node elements of a limited number such as a junc 
tion station, a major station or the like are displayed on 
the line diagram displayed on the first area of the dis 
play screen. The first file includes coordinate informa 
tions necessary to display these node elements on the 
screen as the line diagram. With respect to node ele 
ments that are not displayed on the line diagram, node 
elements included in the line specified last, for example, 
are selectively displayed in the form of a table. 
According to the present invention, since the line 

diagram displayed on the screen is simplified, the opera 
tor can search information necessary to designate a 
route with ease. Further, the operator can select the 
node elements that are not yet displayed on the line 
diagram by accessing them on to the screen in the form 
of a table at any time. 
The foregoing and other objects, advantages, manner 

of operation, and novel feature of the present invention 
will be understood from the following detailed descrip 
tion when read in conjunction with the accompanying 
drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a functional block diagram showing an 
arrangement of a hardware of a terminal apparatus 
according to the present invention; 

FIG. 2 is a diagram showing an initial screen of the 
terminal apparatus; 

FIG. 3 is a diagram showing an initial screen when an 
route information is input; 
FIG. 4 is a diagram showing a first screen during a 

route information is input; 
FIG. 5 is a diagram showing a second screen during 

a route information is input; 
FIG. 6 is a diagram showing a determined screen of 

the route input information; 
FIG. 7 is a diagram showing a displayed screen of a 

route information table: 
FIG. 8 is a flowchart showing an outline of operation 

of the route information input apparatus according to 
the present invention; 

FIG. 9A is a diagram showing a line diagram includ 
ing a plurality of stations displayed on a map in actual 
practice; 

FIG. 9B is a diagram showing an example a route 
diagram 204 in which stations are partly omitted and a 
station name table 904 of the non-displayed; 

FIGS. 10A and 10B are diagrams used to explain the 
condition that the route diagram is changed when a 
non-displayed station is selected; 
FIGS. 11A and 11B are explanatory diagrams used to 

explain a dummy element that is used to draw a line, 
respectively; 
FIG. 12 is a diagram showing an example of a dis 

played screen of a line table; 
FIGS. 13A through 13F are diagrams used to explain 

data files 1303 to 1306 that are used in the present inven 
tion in order to display by way of example an actual line 
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diagram 1301 (FIG. 13A) as a route information input 
line diagram 1302 (FIG. 13B); 
FIG. 14 is a flowchart to which references will be 

made in explaining a line drawing processing; 
FIG. 15 is a flowchart showing a route input pro 

gram; 
FIG. 16A is a diagram showing an initial state of a 

Screen in an operation processing example (1); 
FIG. 16B is a diagram showing a content of a deter 

mined route table 1600 at this timing point; 
FIG. 17 is a flowchart to which references will be 

made in explaining a station table display processing in 
detail; 

FIG. 18 is a flowchart showing in detail the station 
table display processing in FIG. 17; 
FIG. 19 is a diagram showing a displayed screen and 

the condition of a parameter when the station table 
display processing is executed; 

FIG. 20 is a flowchart showing in detail the station 
table scroll processing in FIG. 17; 

FIG. 21 is a diagram showing a displayed screen and 
the condition of the parameter when the station table 
scroll processing is executed; 

FIG. 22 is a flowchart showing in detail a selected 
station specifying processing in FIG. 17; 
FIG. 23 is a diagram showing a displayed screen and 

the condition of a parameter when the selected station 
specifying processing is executed; 

FIG. 24 is a flowchart showing in detail a line dia 
gram re-drawing processing step in FIG. 17; 
FIG.25 is a diagram showing in detail a station mark 

display position determining processing in FIG. 24; 
FIG. 26 is a diagram to which references will be 

made in explaining a method of determining a display 
position of a station D in the above operation processing 
example (1); 
FIG.27 is a diagram showing a screen displayed after 

the line diagram re-drawing processing was executed; 
FIG. 28 is a flowchart showing in detail a station 

name table non-displayed processing step in FIG. 17; 
FIG. 29 is a diagram showing a screen displayed after 

the station name table non-displayed processing was 
executed; 

FIG. 30 is a flowchart showing in detail a line table 
display processing in FIG. 15; 

FIG. 31 is a flowchart showing in detail a line table 
display processing step in FIG. 30; 
FIG. 32 is a diagram showing a displayed screen and 

the condition of a parameter when the line table display 
processing is executed; 
FIG.33 is a flowchart showing in detail the line table 

scroll processing in FIG. 30; 
FIG. 34 is a diagram showing a displayed screen and 

the condition of a parameter when the line table scroll 
processing is executed; 
FIG. 35 is a flowchart showing in detail a selected 

line specifying processing in FIG. 30; 
FIG. 36 is a diagram showing a displayed screen and 

the condition of a parameter when the selected line 
specifying processing is executed; 
FIG. 37 is a flowchart showing in detail a line table 

non-display processing in FIG. 30; and 
FIG.38 is a diagram showing a screen displayed after 

the line table non-display processing was executed. 
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4 
DESCRIPTION OF THE PREFERREED 

EMBOOMENT 

FIG. 1 of the accompanying drawings shows in func 
tional block form an example of an arrangement of a 
terminal apparatus 1 that is utilized in order to input a 
route information. 
As shown in FIG. 1, the terminal apparatus 1 com 

prises a display screen (CRT (cathode ray tube)) 2 used 
to display a route or map information, a video memory 
(VRAM (video random access memory)) 3 used to 
memorize a display content that should be output to the 
display screen 2, a main memory 4 for storing therein a 
variety of control programs, an input apparatus 5 oper 
ated by the user in order to input a route information, a 
central processing unit (CPU) 8 for executing a control 
program read out from the main memory 4, a secondary 
storage medium 9 formed of suitable storage media such 
as a hard disc or the like for storing therein an informa 
tion that is utilized during the control program is exe 
cuted and a system bus 6 that connects these modules 
one another. 

According to this embodiment, a telegraphic message 
including a route information generated by the terminal 
apparatus 1 is output to a communication network line 
10 through an interface module 7, if necessary and then 
transmitted to a central apparatus (center) 11. The cen 
ter 11 analyzes a received telegraphic message from the 
terminal apparatus 1, processes the same in a predeter 
mined data processing fashion and transmits the thus 
processed telegraphic message including an answer 
information to the terminal apparatus 1. In response to 
the content of the telegraphic message received from 
the center 11, the terminal apparatus 1 executes the next 
route information input processing or operation such as 
to offer a railroad ticket and a reserved ticket by means 
of a printer (not shown). The input apparatus 5 includes 
a pointing device such as a mouse, a touch-sensitive 
panel, a pen-point device or the like in order to instruct 
an arbitrary position on the CRT 2. To improve an 
operability, the input apparatus 5 may use a data input 
device such as a keyboard or the like together with 
these pointing devices. 
The route information input apparatus is utilized to 

designate entraining and arrival points and a transfer 
line when a bus ticket, a railroad ticket or the like is 
offered. The route information input apparatus has a 
function to generate a sizable amount of information 
block (hereinafter referred to as a telegraphic message) 
together with other input informations such as a reser 
vation of passenger seat, a car number of train, an en 
training date or the like. In the description which fol 
lows, as an example of the application of the route infor 
mation input apparatus, a route information input for 
designating a connection line of railroad in all parts of 
Japan will be described by way of example. 
According to the present invention, a route diagram 

that the operator consults in order to input a route infor 
mation is displayed on the CRT 2. The CRT 2 is also 
used to display other informations than the route dia 
gram. To this end, the input apparatus 5 includes a route 
input activating means 15 in order to switch the infor 
mation input screen of other information than the route 
information to the route information input screen. 
As the route input activating means 15, there can be 

applied various types. For example, arbitrary types such 
as a system having a special physical button for access 
ing the route information input screen, a system in 
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which a particular command area that is designated by 
a pointing device such as a mouse or the like is dis 
played on a part of input screen in which other informa 
tion than the route information is input or system in 
which a command formed of a predetermined character 
code sequence is input by means of a keyboard or the 
like. 
The main memory 4 prepares a telegraphic message 

generating program 12 and a program 13 for analyzing 
an input information from the operator as typical con 
trol programs. A function that characterizes the present 
invention can be realized by a route input program 14 
forming a part of the input information analyzing pro 
gram 13 and which is activated by the route input acti 
vating means 15. 

FIG. 2 of the accompanying drawings shows an ini 
tial screen displayed on the CRT 2 in order to input the 
route information. The initial screen comprises a plural 
ity of areas which will be described below: 

area 201: "entraining station name display area used 
to display a name of an entraining station desig 
nated by the operator in the route diagram display 
aca. 

area 202: "arrival station name display area used to 
display a name of an arrival station designated by 
the operator in the route diagram display area. 

area 203: “noticeable line name display area' that 
attracts the operator's attention at present. 

area 204: “route diagram display area’ used to display 
a line diagram or route diagram. The operator can 
designate a route by clicking a line or station dis 
played on this area. 

area 205: "system message area' used to transmit a 
transmitted information from a host computer (not 
shown). 

area 206: "determined button' to be clicked when the 
input work is ended after the route was deter 
mined. 

area 207: “cancel end button' to be clicked when the 
route input work is canceled. 

area 208: "scroll button' to be clicked by a mouse 
when a region displayed on the route diagram 
display area is moved. Although the display posi 
tions can be moved fixedly in the four directions 
according to this embodiment, the present inven 
tion is not limited thereto and the kind/number of 
directions may be arbitrarily set in accordance with 
purposes. 

area 209: "zoom level control area' used to switch a 
resolution of a region displayed on the route dia 
gram and a displayed area. The operator can watch 
a narrow range microscopically or watch a wide 
range macroscopically by controlling this Zoon 
level control area. While the zoom level can be 
switched in five stages, the present invention is not 
limited thereto and the number of stages in which 
the zoom level is switched may be set arbitrarily. 

areas 211 to 215: "display line type designating but 
tons' to used designate the type of line to be dis 
played on the route diagram display area 204. 
While five types of lines can be independently 
displayed and/or not displayed according to this 
embodiment, the present invention is not limited 
thereto and the number of line types may be set 
arbitrarily. It is desirable that displayed colors of 
these designating buttons are switched in response 
to the display and/or non-display in order to iden 
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6 
tify the line of type that is now displayed on the 
route diagram. 

area 21: 'SHINKANSEN button' used to deter 
nine whether or not the SHINKANSEN is dis 
played on the route diagram display area 204. 

area 212: “traditional line button' used to determine 
whether or not the traditional line is displayed on 
the route diagram display area 204. 

area 213: “subway button' used to determine 
whether or not the subway is displayed on the 
route diagram display area 204. 

area 214: “private railway button' to determine 
whether or not the private railway is displayed on 
the route diagram display area 204. 

area 215: “other vehicle button' used to determine 
whether or not a route of other vehicles such as a 
bus, a ship or the like is displayed within the route 
diagram display area 204. 

area 216: "delete button' to delete a part of route 
information input by the operator. 

area 217: "route display button' used to display 
routes that had been designated so far by the opera 
tor in the form of a table. 

area 218: “station table display button' used to dis 
play stations on the noticeable line in the form of a 
table. 

area 219: “line table display button used to display 
diverging lines in the form of a table. 

A picture area on which the above areas 206 to 209 
are displayed is defined herein as "command area 300' 
in order to understand the present invention more 
clearly. 
A route designating operation procedure and the 

condition that the displayed content on the screen is 
changed with the route designating operation proce 
dure will be described. 
FIG.3 of the accompanying drawings shows an ex 

ample of a screen when the operator starts to input a 
route information. 
This screen is an initial screen shown in FIG. 2. By 

operating the zoom level control area209, a designating 
frame of a size corresponding to the zoom level is gen 
erated on the whole map displayed on the route dia 
gram display area 204. Then, this designating frame is 
moved by a mouse and located at a desired position. 
When the operator instructs the end of the locating 
operation of the designating frame by the mouse, a route 
diagram (line diagram) of the map area within the desig 
nating frame appears on the route diagram display area 
204 instead of the whole map as shown in FIG. 3. 
The displayed content on the screen can be changed 

by operating the scroll button 208. It is desirable that 
the kind of line displayed at that time was previously 
designated by operating the buttons 211 to 215 on the 
initial screen. When any special line type designating 
operation is not carried out by the operator, a default 
may be designated so that the traditional line or SHIN 
KANSEN line is displayed automatically. 
According to this embodiment, the route diagram is 

composed of station marks and line segments represen 
tative of lines. Station names are represented by refer 
ence symbols A through Q and station marks are repre 
sented by open circles. 
When the station mark is displayed, if the expression 

form of the displayed station mark is properly changed 
so that a station designated as an entraining station, an 
arrival station etc., or particular station can be discrimi 
nated from other stations, then the operator can easily 
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understand the selection of route or input situation of 
route information. 

Lines are indicated by a curved lines 301 (line: L1), 
302 (line: L2), 303 (line: L3), 304 (line: LA) and 305 (line: 
L5) each of which connects the stations. Alternatively, 
the lines may be expressed by connecting the stations by 
straight lines in order to improve a drawing speed. 
According to this embodiment, the expression form of 
line segments representative of lines is changed depend 
ing upon the kind of line and the selected condition so 
that the operator can understand the working situation 
with ease. 
When the user selects the station J by the input device 

5, for example, in the route diagram display area 204, 
the screen is changed to the condition shown in FIG. 4 
of the accompanying drawings. The station mark and 
the station name may be selected by the pointing device 
in order to select the station. While a station that the 
operator designates first on the line diagram is automati 
cally treated as “entraining station' as described above, 
the present invention is not limited thereto and the 
following variant is also possible. That is, after the input 
mode was set to “entraining station input mode' by 
selecting the entraining station name display area 201, 
for example, a station input first may be treated as the 
entraining station. According to the latter system, al 
though the number of operation is increased, the opera 
tor can determine input items of his own will. There 
fore, depending on the operator's convenience, the 
arrival station name display area 202 may be selected 
first to designate the arrival station, whereafter the 
entraining station may be designated. 
When the station.J is selected on the display screen of 

FIG. 3, the selected station J is changed into a display 
form (solid triangle) representative of the entraining 
station as shown in FIG. 4. At that time, the display 
form of lines that the passengers can get on from the 
station J, i.e., lines 301 (L1) and 304 (L4) is changed 
from a fine solid line representative of the normal condi 
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tion into a fine broken line representative of nominated 40 
lines that can be selected on the route. The nominated 
line will hereinafter be referred to as a "diverging line'. 
The control operation of the displayed condition of 
stations and lines on the picture screen will be described 
later on more fully. When the display screen is changed 
into the state shown in FIG.4, an operation done by the 
user for selecting other lines (e.g., lines L2, L3, LA and 
L5) than the above diverging lines L1, LA becomes 
invalid. 
Assuming that the operator selects the line 301 (L1) 

from the diverging lines, then as shown in FIG. 5 of the 
accompanying drawings, a name "line L1 of the above 
line 301 is displayed on the display area 203 representa 
tive of "noticeable line' and the display form of the line 
301 is changed into a display form (bold broken line) so 
that the line 301 can be distinguished from other lines in 
the route diagram. Of the lines connected to the line 
301, the line 303 (L3) and the line 305 (L5) where the 
transfer becomes possible at other stations than the 
station J are set to new diverging lines and the display 
form of these diverging lines 303 (L3) and 305 (L5) is 
changed from the fine solid line into the fine broken 
line. Conversely, the line 304 (L4) that was not selected 
before is returned to the display form (fine solid line) of 
the normal line from the display form (fine broken line) 
of the diverging line. 
Assuming that the operator designates a certain sta 

tion P on the diverging line 305 (L5) in the display 
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screen of FIG. 5, then the designated station P is treated 
as "arrival station' and the display screen is changed 
into a “route determined screen' shown in FIG. 6 of the 
accompanying drawings. On the route determined 
screen, the display form of the station mark indicative of 
the station P is changed into a display form (solid 
square) that represents the arrival station. Also, a dis 
play form of a section from the station J on the line 301 
(L1) to the junction station M to the line 305 (L5) and a 
display form of a section from the station M on the line 
305 to the arrival station Pare changed into the display 
form (bold solid line) that represents a "determined 
route'. 
When the operator wants to confirm the input route, 

the operator selects “route display button' 217. When 
the route display is designated, the command area 300 
on the display screen is changed into “route display 
screen' shown in FIG. 7 of the accompanying draw 
ings. On the route display screen, there is shown a route 
display column 701. On this route display column 701, a 
station name display area 704 representative of the en 
training station or junction station and a line name dis 
play area 705 are alternately displayed in accordance 
with the sequential order that the passengers get on the 
train, in addition to a confirmation button 702 and a 
cancel button 703. 
When the operator selects the confirmation button 

702, the screen returns to a screen displayed just before 
the route display screen is displayed. When the cancel 
button 703 is selected, routes that had been designated 
so far are all cleared and the screen returns to the input 
start screen shown in FIG. 3. The above control opera 
tion that can realize the changes of the screen will be 
described below. 

FIG. 8 of the accompanying drawings is a flowchart 
to which references will be made in explaining an out 
line of a control program executed by the terminal 
apparatus 1. 

step 801: As a preprocessor, process other informa 
tions than the route information input by the user, e.g., 
informations representative of whether or not a passen 
ger seat is a no-smoking car, whether or not a railroad 
ticket is a round-trip ticket, the number of tickets or the 
like. In step 801, a part of entraining station and route 
may be input. 

step 802: Process the route information input by the 
user according to the route input program that charac 
terizes the present invention. When the route input 
program is activated by the route input activating 
means 15, the route diagram is displayed on the CRT 2 
and the apparatus is enabled so that the route informa 
tion can be input. Steps 801 and 802 may be changed 
one from the other during the processing. 

step 803: Generate an inquiry telegraphic message 
including the route information specified at step 802 and 
which can reserve a railroad ticket. 

step 804: Transmit a telegraphic message thus gener 
ated to the center 11. 

step 805: Await an answer information to the trans 
mitted telegraphic message from the center 11. If the 
answer information is received, then the processing 
proceeds to the next step 806. 

step 806: Execute the processing according to the 
answer information from the center 11, e.g., a print of 
railroad tickets, a sale of railroad tickets, etc. 

step 807: If the end of the processing is instructed, 
then this routine is ended. If not, then the processing 
returns to the first step 801. 
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According to the present invention, by the route 

input program executed in step 802, a simplified line or 
route diagram (hereinafter referred to as “route dia 
gram' and the table including the route specifying in 
formations corresponding to the route diagram are si 
multaneously displayed on the display screen and the 
user can designate a route in accordance with these 
route diagram and table displayed. More specifically, a 
route diagram including only major stations such as 
junction stations or the like in a number of stations truly 
existing in one region is displayed on the route diagram 
display area 204, which can avoid the displayed content 
from becoming complicated. Further, in order that the 
user can designate an arbitrary station omitted in the 
route diagram display area 204, “station table' includ 
ing a plurality of station names that belong to the line 
specified last by the user is displayed on the command 
area 300 and the user can select the stations necessary to 
specify the route from this table. 
An example of a route diagram output on to the dis 

play screen and in which several stations are omitted 
according to the present invention will be described 
with reference to FIGS. 9A, 9B of the accompanying 
drawings. 
According to the present invention, as shown in FIG. 

9A, for example, a region 901 on a map where the sta 
tions A through J existin actual practice is output on to 
the display screen as a route diagram 902 of the form 
such that, as shown in FIG. 9B, only the major stations 
B, F and I are included and that other stations A, C, D, 
E, G, H, J and Kare omitted. In the specification of the 
present invention, the station omitted on the route dia 
gram will be referred to as "non-displayed station'. 

In the present invention, in order that the non-dis 
played station belonging to the line L1 selected on the 
route diagram 902 can be selected as a route informa 
tion, a plurality of non-displayed station names are dis 
played on the command area 300 in the form of a table 
904 and the user can select necessary stations from these 
non-displayed stations by the input apparatus 5. On the 
command area 300, there are formed, in addition to the 
above station table 904, scroll designating areas 905a, 
905b used to scroll the contents of the station table 904, 
a first station number display area 906 used to display 
the station number displayed on the first line of the 
station table 904 and a station table end area 907 used to 
delete the station table area 903. 
FIGS. 10A and 10B show an example that the route 

diagram is changed when a station that is not displayed 
on the route diagram 902 is selected by the station table 
904 in order to specify the route. A display screen 1001 
illustrates the condition such that the station A included 
in the map 901 shown in FIG. 9A is selected as the 
entraining station and that a section from “line L1' to 
"station B' to "line L2' is selected as a route. At that 
time, names of stations existing on the selected line L1 
are displayed on the station table 904. 
When a non-displayed station H (904H) is selected 

from the station table 904, the display screen 1001 is 
changed into a screen 1003 shown in FIG. 10B. On the 
route diagram display area 204, there are displayed a 
mark and a station name 1005 at a proper position be 
tween the stations B and I of the line L2 in order to 
indicate the station H. The display position of the non 
displayed station may be determined by some suitable 
methods, such as a method in which coordinate data are 
allocated to the non-displayed stations in advance and a 
method in which a display position is obtained by a 
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10 
proper coordinate calculation from coordinate data 
(coordinate data of the stations B and I in the example of 
FIGS. 10A, 10B) ahead of and behind the non-displayed 
station. 

In order to make the route diagram easier to see, 
according to the embodiment of the present invention, a 
shape of a line on the vector map that results from 
connecting coordinate data of display stations is cor 
rected by adding a "dummy station' formed of only 
coordinate data to the route diagram. 
By way of example, in FIG. 11A of the accompany 

ing drawings, a route diagram 1101 that is not yet cor 
rected is displayed in the form such that a line 1102 
connecting the stations A and B and a line 1103 con 
necting the stations C and D cross each other. A route 
diagram 1104 after being corrected displays the condi 
tion that the above crossing is removed by adding a 
dummy station 1105 to the line connecting the stations 
A and B. 

In FIG. 11B, a route diagram 1106 shows a route 
diagram before being corrected under the condition 
such that a line 1107 connecting the stations A and B 
crosses a line 1108 representative of a coastline and the 
line 1107 is located on a sea region 1109. A route dia 
gram 1111 shows the condition such that the line 1107 is 
corrected so as to be located within a land 1110 by 
adding three dummy stations 1112 to a line connecting 
the stations A and B. 

In order to input the route information more easily, 
according to the embodiment of the present invention, 
lines diverging from the selected line are displayed in 
the form of a table (hereinafter referred to as “line ta 
ble') if necessary. Thus, the user can select a line form 
ing a part of the route from the above line table. 
FIG. 12 of the accompanying drawings shows an 

example of a route input screen on which there is dis 
played the above line table. 

This example of FIG. 12 shows the condition such 
that a route diagram 1201 including the line L1 as “se 
lected line', the lines L1, L3 as "diverging line' diverg 
ing from the line L2 and the line L4 as “ordinary line' 
is displayed on the route diagram display area 204. 
When the user wants to select the diverging line L2 or 
L3 diverging from the selected line L1, the user selects 
the line L1 or L3 that is now displayed on the route 
diagram display area 204 by the input apparatus 5. Al 
ternatively, a line table 1203 is displayed on the com 
mand area 300 and the user selects a necessary line from 
the line table 1203 by the input apparatus 5. 
On the command area 300, there are displayed, in 

addition to the above line table 1203, a scroll designat 
ing area 1204 used to scroll the contents of the line table 
1203, a starting line number display area 1205 used to 
display the line number displayed on the first line of the 
line table 1203 and a line table end area 1206 used to 
clear the line table area. 
FIGS. 13A through 13E of the accompanying draw 

ings show arrangements of four files 1303 to 1306 pro 
vided in order to realize the above-mentioned display 
function of the present invention and to which refer 
ences will be made in explaining a relationship between 
an actual line diagram 1301 and a line diagram 1302 that 
is displayed on the screen. Each of the files 1303 to 1306 
comprises a key unit and a data unit and can read data 
corresponding to a certain key by designating a certain 
key. In this example, each file stores therein data such 
that the stations B and D are omitted from the actual 
route diagram 1301 shown in FIG. 13A and two 
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dunny stations are placed between the stations C and E 
to thereby display the route diagram 1302 shown in 
FIG. 13B on the screen. 
The "drawing station coordinate file' 1303 shown in 

FIG. 13C is used to store therein informations necessary 
to display the route on the route diagram display area 
204. The file 1303 has station name data 1303B of sta 
tions (including dummy stations) to be displayed on the 
route and coordinate data 1303C indicative of the dis 
play position in association with the line name 1303A. 
With respect to the dummy station, the station name 
1303B is Set to NULL. 
The 'station name file’ 1303 shown in FIG. 13D is 

used to store therein informations necessary for the 
station table and has station name data 1304B of all 
stations (except dummy stations) in association with the 
line name 1304A. 
The “line-diverging line file’ 1305 shown in FIG. 

13E is used to store therein informations necessary for 
the line table and has line name data 1305B of lines 
diverging from the line and station name data 1305C 
which serving as connecting points with the diverging 
lines in association with the line name 1305A. 
The “station-diverging line file” 1306 shown in 
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FIG. 13F has line name data 1306B representative of 25 
lines diverging from the station of the station name 
1306A in association with the station name 1306A. 

FIG. 14 of the accompanying drawings shows a pro 
gram flowchart that is used to draw a certain line on the 
route diagram display area by using the informations of 30 
the drawing station coordinate file 1303. 

step 1401: Obtain data corresponding to a line to be 
drawn from the drawing station coordinate file 
1303. 

step 1402: Initialize a parameter i representative of a 
data number to 2. 

step 1403: Draw a line connecting i'th coordinate 
from i-1th coordinate in the data thus obtained at 
step 1401. 

step 1404: Determine whether the i-1th station name 
is not NULL. If it is determined that the i-1th 
station name is not NULL, then the processing 
proceeds to step 1405. 

step 1405: Display the i-1th station name at i-1'th 
station name display position on the route diagram. 

step 1406: Increment the parameter i representative 
of the data number by 1. 

step 1407: Determine whether or not the parameter i 
is larger than the total number of data read out in 
step 1401. If it is determined that the parameter i is 
larger than the above total number, then the pro 
cessing returns to step 1403. 

step 1408: Determine whether or not the i-1th station 
name is NULL. If the i-1th station name is not 
NULL as represented by a YES at decision step 
1408, then the step 1409 is executed. 

step 14.09: Display the i-1th station name at the i-1th 
station name display position on the route diagram. 

FIG. 15 of the accompanying drawings shows a basic 
flow of the route input program shown in FIG. 14. 
At initialization processing step 1501, an initial screen 

is generated and necessary informations are read out. At 
step 1502, the route information input apparatus awaits 
the input of data by the input apparatus 5. When data is 
input by the input apparatus 5, the processing proceeds 
to the next step 1503, whereat the input content is ana 
lyzed. Then, the following processing is executed in 
accordance with the analyzed result. 
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If it is determined in decision step 1504 that the input 

content is “determined', then the route input process 
ing is ended. If it is determined in decision step 1505 that 
the input content is “station table', then the next station 
table processing 1506 is executed, whereafter the pro 
cessing returns to step 1502 to await the input of data by 
the input apparatus 5. 

If it is determined in decision step 1507 that the input 
content is "line table', then the processing proceeds to 
the next step 1508, wherein the line table processing is 
executed, whereafter the processing returns to step 1502 
to await the input of data by the input apparatus 5. 

If the input content is other one than those described 
above, then the processing proceeds to step 1509, 
wherein each processing corresponding to the input 
content is executed, whereafter the processing returns 
to step 1502 to await the input of data by the input 
apparatus 5. During the steps 1501, 1506 and 1508 are 
executed, the line drawing flow shown in FIG. 14 is 
executed in the line drawing processing. 
As examples that the user operates the route informa 

tion input apparatus of the present invention in actual 
practice, the operation (1) for selecting a station on the 
selected line consulting the station table and the opera 
tion (2) for selecting a diverging line relative to the 
selected line consulting the line table will be described 
below. In the description which follows, let it be as 
sumed that the contents in the files 1303,1304, 1305 and 
1306 are set in the conditions shown in FIGS. 13C to 
13F, respectively. 

Operation example (1) 
In order to understand the present invention more 

clearly, let it be assumed herein that the display screen 
is now set in the state shown in FIG. 16A of the accom 
panying drawings and that a table 1600 that stores 
therein a determined route information is set in the state 
shown in FIG. 16B of the accompanying drawings. On 
the basis of these assumptions, a screen control opera 
tion being responsive to the following operation done 
by the user will be described. The determined route 
table 1600 is adapted to store therein the route informa 
tion selected by the user and is prepared in the main 
memory 4. 
At present, a section from the entraining station. A to 

the line L1 is determined as the route. On the route 
diagram display area 204, there are displayed the line L1 
in bold broken line as a noticeable line and the lines L2, 
L3 in fine broken lines as diverging lines diverging from 
the line L1. The route input program shown in FIG. 15 
is now set in the input standby state (i.e., in step 1502). 
When the user selects the area 218 displayed within the 
command area 300 by the input apparatus 5, the input 
content is analyzed in step 1503. As a consequence, it is 
determined in decision step 1505 that "station table' is 
selected. Then, the station table processing is executed 
at step 1506. 
FIG. 17 of the accompanying drawings shows a de 

tailed flowchart of the station table processing step 1506 
(see FIG. 15). In this routine in FIG. 17, the following 
steps 1701 through 1709 will be executed. 

step 1701: Execute a station table display routine 
shown in FIG. 18 of the accompanying drawings. 
FIG. 19 of the accompanying drawings shows a 
route input screen displayed after the station table 
display processing routine was executed and con 
tents of informations utilized in the station table 
processing. The station table display processing 
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routine comprises the following steps 1801 through 
1808. 

step 1801: Read station name data corresponding to 
the noticeable line from the station name file 1304 
and store the same in a station name table shown in 
FIG. 19. The station name table 1901 is adapted to 
temporarily store therein a station name 1901B 
displayed on the station table in the form corre 
sponding to a parameter 1901A. As a method for 
storing station name data in the station name table 
1901 in the sequential order, there can be consid 
ered methods such as an up train order, a down 
train order and a Japanese alphabetical order. The 
sequential order that the station name data are 
stored in the station name table 1901 is not limited 
thereto and the present invention can employ an 
arbitrary method. In FIG. 19, reference numeral 
1900 depicts a work table in which there are stored 
various parameters necessary for displaying the 
station name table. 

step 1802: Output a format including the station name 
table 904, the scroll designating area 905 and the 
first station number display area 906 to the com 
mand area 300. 

step 1803: Reset a value of a parameter 1902 represen 
tative of a first display position on the work table 
1900 to “0”. The first display position 1902 is a 
parameter representative of a line number of a 
station table in which there is stored a station name 
displayed on the first line of the station table. As a 
value set in the first display position, there can be 
used a line number of a station table in which there 
is stored a station name displayed on the screen at 
present, a previously-designated value or the like, 
in addition to "O' that expresses the starting por 
tion of the station table. 

step 1804: Initialize a value of parameter i representa 
tive of the line number of the station table 904 to 
“1”. 

step 1805: Display a station name of “first display 
position--ith' line stored in the station name table 
1901 on the i'th line of the station name table 904. 

The station name display position is calculated from 
coordinate values (x0, y0) of a table original point 1903, 
a value w of a table width 904 and a value h of a table 
height 1905, each of which is stored in the work table 
1900 in advance. 
Assuming that (xw, yw) are the coordinate values of 

lower left corner of the displayed character sequence, 
then the coordinate values are calculated by the equa 
tions expressed as: 

step 1806: Increment the value of parameter i by 1. 
step 1807: Determine whether or not the value of the 

parameter i exceeds the set value of a table line 
number 1906 or whether or not the value of “first 
display position--i' exceeds the total number of 
stations registered in the station name table 1901. If 
a judged result is false as represented by a NO at 
decision step 1807, then the processing returns to 
step 1805. If it is true as represented by a YES at 
decision step 1807, then the processing proceeds to 
the next step 1808. 

In this embodiment, the number of station on the line 
Li and which is registered in the station name table 
1901 is '6' and the set value of the table line number 
1906 is “8”. Therefore, after the sixth station F on the 
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station name table 1901 was displayed, the processing 
proceeds to the next step 1808. 

step 1808: Display “(first display position--1)/num 
ber of stations” on the first station number display 
area 906 displayed within the command area 300. 
Contents displayed on the first station number dis 
play area 906 are not limited thereto and other data 
such as page numbers of the station name table or 
the like may be displayed in the first station number 
display area 906. 

Referring back to FIG. 17, in step 1702, the apparatus 
is set in the standby mode to await the input of data by 
the user. When the user selects the upward scroll desig 
nating area 905a of the table, the following control 
operation will be effected. 

step 1703: Determine whether or not the upward or 
downward scroll designating area 905a or 905b is 
selected in response to the user's input operation. If 
a judged result is true as represented by a YES in 
the decision step 1703, then the processing pro 
ceeds to the next step 1704. If not, then the process 
ing proceeds to the next step 1705. In this embodi 
ment, step 1704 is executed. 

step 1704: Execute a station table scroll processing 
routine which is illustrated in detail in FIG. 20 of 
the accompanying drawings. As shown in FIG. 20, 
the scroll processing routine comprises steps 2001 
through 2013 which will be described below. FIG. 
21 of the accompanying drawings shows a display 
screen displayed after this processing was executed 
and the state that the content of information uti 
lized in the station table processing is changed. 

step 2001: Determine whether or not the area, se 
lected by the user at step 1702, is the upper scroll 
area 905a. If a judged result is true as represented 
by a YES at decision step 2001, then the processing 
proceeds to the next decision step 2002. If not, then 
the processing proceeds to the next decision step 
2005. 

step 2002: Determine whether or not a value of “first 
display position 1902--scroll amount 1907' is less 
than the number of stations registered in the station 
name table 1901. The scroll amount 1907 is a pa 
rameter that represents the scroll amount per scroll 
operation. The value of this scroll amount 1907 is 
assumed to be set in the work table 1900 in ad 
vance. If a judged result is true as represented by a 
YES at decision step 2002, then the processing 
proceeds to step 2003. If the judged result is false as 
represented by a NO at decision step 2002, then the 
processing proceeds to step 2004. 

step 2003: Update the value of the first display posi 
tion 1902 to “first display position-scroll 
amount'. 

step 2004: Update the value of the first display posi 
tion 1902 to the number of stations registered in the 
station name table 1900. 

step 2005: Determine whether or not the area selected 
by the user in step 1702 is the downward scroll area 
905b. If a judged result is true as represented by a 
YES at decision step 2005, then the processing 
proceeds to the next decision step 2006. If not, the 
processing proceeds to step 2009. 

step 2006: Determine whether or not “first display 
position-scroll amount' is larger than "0". If a 
judged result is true as represented by a YES at 
decision step 2006, then the processing proceeds to 



5,448,485 
15 

step 2007. If the judged result is false as represented 
by a NO at decision step 2006, then the processing 
proceeds to step 2008. 

step 2007: Update the value of the first display posi 
tion 1902 to the value of "first display position-s- 
croll amount'. 

step 2008: Reset the value of the first display position 
to “O'”. 

steps 2009 to 2011: Display station name on the table 
while incrementing the value of the parameter i by 
1 from the initial value “1”, similarly to the steps 
1804 to 1807 Shown in FIG. 18. 

step 2012: Determine whether or not the value of the 
parameter i exceeds the line number 1906 of the 
table or whether or not a value of "first display 
position--i” exceeds the number of stations regis 
tered in the station name table. If a judged result is 
true as represented by a YES at decision step 2012, 
then the processing proceeds to step 2013. If not, 
then the processing returns to step 2010. 

If now the user selects the upward scroll area 905a, 
then stations on second to sixth lines of the station name 
table area displayed on the station name table 904 in 
steps 2001 to 2003, whereafter step 2013 is executed. 

step 2013: Update the displayed content of the first 
station display area 906. 

Referring back to FIG. 17, in step 1702, the apparatus 
is set in the standby mode to await data input by the 
user. Let it be assumed herein that the user selects by 
using the input apparatus 5 an area 2102a in which there 
is displayed the station D in the table 904. 

step 1705: Determine whether or not the position 
selected in response to the data input by the user 
falls within the inside area of the station table 904. 
If a judged result is true as represented by a YES at 
decision step 1705, then the processing proceeds to 
step 1706. If not, then the processing proceeds to 
the next decision step 1708. 

step 1706: Execute a selected station specifying pro 
cessing routine shown in FIG. 22 of the accompa 
nying drawings. As shown in FIG. 22, this routine 
is composed of steps 2201 to 2204 which will be 
described below. 

step 2201: Set the value of parameter i representative 
of the line number of the station table 904 to '1'. 

step 2202: Determine whether or not the area selected 
at step 1702 is the i'th line area of the station table 
904. If a judged result is true as represented by a 
YES at decision step 2202, then the processing 
proceeds to step 2204. If it is false as represented by 
a NO at decision step 2202, then the processing 
proceeds to step 2203. 

FIG. 23 of the accompanying drawings shows the 
condition that the above decision step 2202 is executed. 
As shown in FIG. 23, coordinate values (xn, yn) of a 
coordinate 2301 selected by the input apparatus 5 are 
compared with coordinate values of the upper left and 
lower right corners of the i'th line area. If the following 
conditions expressed as: 

are satisfied, then the judged result in decision step 2202 
becomes true. If the above conditions are not satisfied, 
then the judged result becomes false. In the example of 
FIG. 22, the above judged result becomes true when 
i=3. 

O 

15 

25 

30 

35 

45 

50 

55 

65 

16 
step 2203: Increment the value of the parameter i by 

1. Then, the processing returns to step 2202. 
step 2204: Add the station name data 1901B of "i--- 

first display position' 'th line on the station name 
table 1901 to the determined route table 1600. In 
this example, since i=3 and the first display posi 
tion = 1, “station name D'' on the fourth line of the 
station table 1901 is added to the determined route 
table 1600. 

Referring back to FIG. 17, a route diagram re-draw 
ing processing routine shown in FIG. 24 of the accom 
panying drawings is executed in step 1707. As shown in 
FIG. 24, this routine is composed of steps 2401 to 2406 
which will be described below. 

step 2401: Clear the display of the entraining/arrival 
station mark, the determined line, the noticeable 
line and the diverging line. 

step 24.02: Execute a station display position decision 
processing routine shown in FIG. 25 of the accom 
panying drawings by using a station name of the 
entraining station as an argument. As shown in 
FIG. 25, this routine is composed of steps 2501 to 
2509 which follow. 

step 2501: Set the station name employed as the argu 
ment to a station parameter X. 

step 2502: Obtain a line name of a line connected to 
the station x from the determined route table 1600. 
By way of example, this time (at timing point of 
FIG. 23), the line L1 is obtained from the deter 
mined route table 1600 as the line to which the 
station A is connected. 

step 2503: Read data file corresponding to the line L1 
obtained in step 2502 from the drawing station 
coordinate file 1303 and obtain the coordinate 
1303C of the station x. 

step 2504: Determine whether or not the coordinate 
of the station x obtained in step 2503 is NULL. In 
this example, in the drawing station coordinate file 
1303, the coordinates of the station x (station A) are 
(xa, ya) and a judged result therefore becomes 
false. If the judged result is false as represented by 
a NO at decision step 2504, then step 2505 is exe 
cuted. If the judged result is true as represented by 
a YES at decision step 2504, then steps 2506 to 2509 
are executed. Steps 2506 to 2509 will be described 
more fully later on. 

step 2505: Return the coordinate values of the station 
X as a result. 

Referring back to FIG. 24, in step 2403, the entrain 
ing station mark is drawn at the position of the station 
coordinate obtained in step 2502. 

step 2404: Execute one more time the station display 
position decision processing routine shown in FIG. 
25 by employing the station name of the arrival 
station as the argument. At that time, the following 
processings are executed in the flowchart of FIG. 
25. 

step 2501: Similarly as described above. 
step 2502: Similarly as described above. In this exam 

ple, the line L1 is obtained from the determined 
route table 1602 as a line to which the station D is 
connected. 

step 2503: Similarly as described above. 
step 2504: Similarly as described above. In this exam 

ple, coordinate data of the station D corresponding 
to the station x are not stored in the drawing station 
coordinate file 1303 so that a judged result becomes 
true as represented by a YES. Then, the coordinate 
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values of the station x are determined by executing 
the processing in steps 2506 to 2509. 

The processing in steps 2506 to 2509 will be described 
with reference to also FIG. 26 of the accompanying 
drawings. 

step 2506: Obtain stations (stations a, g) that are 
ahead of and behind the station x from the station 
name file 1304 and the drawing station coordinate 
file 1303. The station a corresponding to the sta 
tion D becomes the station C and the station S 
becomes the station E. 

step 2507: Calculate a line segment connecting the 
stations a and g and a calculated line segment is 
represented by l. The length 1 of the line segment 
connecting the stations C and E is obtained by the 
calculation according to an equation 2601 shown in 
FIG. 26 on the basis of coordinate data stored in 
the drawing station coordinate file 1303. 

step 2508: Calculate a proper length of a line segment 
connecting the stations a. and x when the station X 
is displayed on the line connecting the stations a 
and g. A calculated length is represented by 11. In 
this embodiment, assuming that an interval of each 
station between the stations C and D is equal, then 
the line 11 connecting the stations C and D is ob 
tained by the calculation expressed in the equation 
2602 shown in FIG. 26. 

step 25.09: Calculate a coordinate of a point of the 
length 11 from the station a from the line connect 
ing the stations a. and 3. A calculated coordinate is 
set to the coordinate of the station X. In this en 
bodiment, the point of the length 11 from the sta 
tion C is located between two dummy stations 
2604a and 2604b which satisfy an equation 2603 
shown in FIG. 26. The coordinate of the station D 
is obtained by the calculation in an equation 2606 
shown in FIG. 26. 

step 2505: Similarly as described above. 
Referring back to FIG. 24, the entraining station 

mark is drawn at the position of the station coordinate 
obtained in the step 2504. 

step 2406: Draw the determined route, the noticeable 
line and the diverging line within the route diagram 
display area 204. A display screen at that timing 
point is illustrated in FIG. 27 of the accompanying 
drawings. In this example, as shown in FIG. 27, the 
entraining station is represented by a triangle mark, 
the arrival station is represented by a square mark, 
the determined route is represented by a bold solid 
line, the noticeable line is represented by a bold 
broken line and the diverging line is represented by 
a fine broken line. 

Referring back to FIG. 17, in step 1702, the apparatus 
is set in the standby mode to await the input of data. Let 
it be assumed herein that the user selects the station 
table end area 907 by operating the input apparatus 5. 

step 1708: Determine whether or not the station table 
end area 907 is selected in response to the input 
from the user. If a judged result is true as repre 
sented by a YES at decision step 1708, then the 
next step 1709 is executed. 

step 1709: Execute a station table non-display pro 
cessing routine shown in FIG. 28 of the accompa 
nying drawings. As shown in FIG. 28, this routine 
is composed of steps 2801 and 2802. 

step 2801: Clear the contents of the station table 1901. 
step 2802: Clear the station name table 904, the scroll 

area 905 and the like displayed within the com 

5 

O 

15 

20 

25 

30 

35 

45 

50 

55 

65 

18 
mand area 300 and returns the command area 300 
to the initial state as shown in FIG. 29. 

Operation Example (2) 
Similarly to the operation example (1), control opera 

tion corresponding to the following operation will be 
described under the condition such that the route input 
screen of FIG. 16A and the determined route table 600 
are set in the present states. 

Let it be assumed that the user selects the area 219 
within the command area 300 by the input apparatus 5. 
Then, the input data is analyzed in step 1503. As a re 
sult, it is determined in the next decision step 1504 that 
“line table’ is selected. Then, a line table processing 
routine 1508 is executed. As shown in FIG. 30, the line 
table processing routine is composed of steps 3001 to 
3008 which will be described below. 

step 3001: Execute a line table display processing 
routine shown in FIG. 31. As shown in FIG. 31, 
this line table display processing routine is com 
posed of steps 3101 to 3110. FIG. 32 of the accom 
panying drawings shows a display screen displayed 
after the line table display processing routine was 
executed and informations utilized therein. In FIG. 
32, reference numeral 3200 depicts a work table in 
which there are stored parameters used to display 
the line table 1203. The kinds of parameters are 
similar to those of the work table 1900 that was 
used to display the non-displayed station name 
table 904. In FIG. 32, reference numeral 3201 de 
picts a line name table in which line name data to be 
displayed on the diverging line table are temporar 
ily stored. Diverging line names 3201B and station 
names 3201C connected to these diverging lines are 
stored in the line name table 3201 in association 
with parameters 3201A. 

step 3101: Determine whether or not the last informa 
tion registered in the determined route table 1600 is 
a station. If it is the station as represented by a YES 
at decision step 3101, then the processing proceeds 
to step 3102. If the last information is not the station 
(if it is a line) as represented by a NO at decision 
step 3101, then the processing proceeds to step 
303. 

step 3102: Read data 1306B of line (noticeable line) 
corresponding to the last station of the determined 
route from the station-diverging line file 1306 and 
store the same temporarily. 

step 3103: Read data 1305B and 1305C corresponding 
to the above noticeable station from the line di 
verging line file 1306 and store the same in the line 
name table 3201, as data 320B and 3201C. In the 
example shown in FIG.31, the judged result in step 
3101 becomes a false as represented by a NO and 
the step 3103 is therefore executed, thereby setting 
the data in the line name table 3201. 

step 3104: Display a format of the line table 1203, the 
scroll designating area 1204 and the first line nun 
ber display area 1205 on the command area 300. 

step 3105: Reset the value of the first display position 
parameter 3202 stored in the work table 3200 to an 
initial value "O'. The first display position 3202 is a 
parameter that represents a line (record) number of 
the line name table 3201, in which there is stored a 
station name that should be displayed on the first 
line of the line table 1203. As the values set at the 
first display position 3202, there can be employed a 
line number of the line table in which there are 
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stored line names displayed on the screen at pres 
ent, previously-designated different values or the 
like in addition to the initial value “0” representa 
tive of the starting portion of the line name table 
32011. 5 

step 3106: Set the parameter i representative of the 
line number of the line table to '1'. 

step 3107: Display the line name 3201B located at 
“first display position--i'th line of the line name 
table 3201 on the i'th line of the line table 1203 on 10 
the display screen. The position at which the line 
name is displayed can be obtained from coordinate 
values (x0, y0) that were previously set as a param 
eter 3202 representative of the original point of the 
table, a value w of a parameter 3204 representative 15 
of the width of the table, a value h of a parameter 
3205 representative of the height of the table. 

step 3108: Increment the value of the parameter i by 
1. 

step 31.09: Determine whether or not the value of the 20 
parameter i exceeds the set value of the parameter 
3206 representative of the number of lines on the 
table or whether or not the value of "first display 
position--i” exceeds the total number of lines regis 
tered in the line name table 3201. If a judged result 25 
is false as represented by a NO at decision step 
3109, then the processing returns to step 3107. If 
the judged result is true as represented by a YES at 
decision step 3109, then the next step 3110 is exe 
cuted. 30 

step 31.10: Display the value of "first display posi 
tion--1' and the "line number' on the first station 
number display area 1205 by a slant line interposed 
therebetween. 

Referring back to FIG. 30, in step 3002, the apparatus 35 
is set in the standby mode to await the input of data. In 
this case, let it be assumed that the user selects the up 
ward scroll designating area 1204a of the table by the 
input apparatus 5. 

step 3003: Determine whether or not the input from 40 
the user is the selection of the upward or down 
ward scroll designating area 1204a or 1204b of the 
table. If a judged result is true as represented by a 
YES at decision step 3003, then the processing 
proceeds to step 3004. If not, then the processing 45 
proceeds to step 3005. In this example, the step 
3004 is executed. 

step 3004: Execute a line table scroll processing rou 
tine shown in FIG. 33 of the accompanying draw 
ings. As shown in FIG. 33, this scroll processing 50 
routine is composed of steps 3301 to 3313 which 
will be described below. FIG. 34 of the accompa 
nying drawings shows a display screen displayed 
after the above scroll processing routine was exe 
cuted. 55 

step 3301: Determine whether or not the area selected 
by the user in step 3002 is the upward scroll area 
1204a. If a judged result is true as represented by a 
YES at decision step 3301, then the processing 
proceeds to the next decision step 3302. If the 60 
judged result is false as represented by a NO at 
decision step 3301, then step 3305 is executed. 

step 3302: Determine whether or not the value of 
"first display position--scroll amount' is smaller 
than the number of lines stored in the line name 65 
table 3201. In this case, the scroll amount is previ 
ously determined by a parameter 3207 that repre 
sents the scroll amount per scroll processing. If a 

judge result is true as represented by a YES at 
decision step 3302, the processing at step 3303 is 
executed. If it is false as represented by a NO at 
decision step 3302, the processing in step 3304 is 
executed. 

step 3303: Set the value of the first display position 
3202 to the value of “first display position--scroll 
amount'. 

step 3304: Set the value of the first display position 
3202 to the number of lines registered in the line 
name table 3201. 

step 3305: Determine whether or not the area selected 
by the user in step 3002 is the downward scroll area 
1204b. If a judged result is true as represented by a 
YES at decision step 3305, then the processing 
proceeds to the next decision step 3306. If it is false 
as represented by a NO at decision step 3305, then 
the processing proceeds to step 3309. 

step 3306: Determine whether or not "first display 
position-scroll amount' is larger than the value 
'O'. If a judged result is true as represented by a 
YES at decision step 3306, then step 3307 is exe 
cuted. If not, then step 3308 is executed. 

step 3307: Set the value of the first display position 
3202 to the value of "first display position-scroll 
amount'. 

step 3308: Reset the value of the first display position 
to “O’. 

steps 3309 to 3311: Display sequentially station names 
registered on the line name table 3201 while incre 
menting the value (initial value is “1”) of the pa 
rameteri by 1, similarly to the steps 3104 to 3106 of 
FIG. 31. 

step 3312: Determine whether or not the value of the 
parameter i exceeds the set value of the table line 
number 3206 or whether or not the value of "first 
display position--i' exceeds the total number of 
lines registered in the line name table 3201. If a 
judge result is false as represented by a NO at deci 
sion step 3312, then the processing returns to step 
3310. If the judged result is true as represented by 
a YES at decision step 3312, then the processing 
proceeds to the next step 3313. If the user selects 
the upward scroll area 1204a, by executing the 
above processing, the value of the first display 
position 3401 is updated to “1”. Then, the line L2 
on the second line of the line name table 3201 is 
displayed on the line table 3402, whereafter the 
processing proceeds to the step 3313. 

step 3313: Update the displayed content of the first 
line display area 1205. 

Referring back to FIG. 30, in step 3002, the apparatus 
is set in the standby mode to await the input from the 
user. In this example, it is assumed that the user selects 
the display area 1203a of the line L3 within the line 
table 1203 by the input apparatus 5. 

step 3005: Determine whether or not the position 
selected by the input apparatus 5 lies in the inside 
area of the line table 1203. If a judged result is true 
as represented by a YES at decision step 3005, then 
the processing proceeds to step 3006. 

step 3006: Execute a selected line specifying process 
ing routine shown in FIG. 35 of the accompanying 
drawings. As shown in FIG. 35, this routine is 
composed of steps 3501 to 3504 which will be de 
scribed below. 

step 3501: Set the value of the parameter i representa 
tive of the line number on the line table 1203 to '1'. 
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step 3502: Determine whether or not the areaselected 
by the input apparatus 5 is the area of the i'th area 
on the table. 

This decision step 3502 will be described with refer 
ence to also FIG. 36 of the accompanying drawings. If 5 
a coordinate 3601 (xm, ym) designated by the input 
apparatus 5 satisfies the following conditions expressed 
2S 

then a judged result in step 3502 becomes true. If the 
judged result is true as represented by a YES at decision 
step 3502, then the processing in step 3504 is executed. 
If the judged result is false as represented by a NO at 
decision step 3502, then the processing in step 3503 is 
executed. In the example shown in FIG. 36, the judged 
result becomes true when i=1. 

step 3503: Increment the value of the parameter i by 
1. Then, the processing returns to step 3502. 

step 3504: Add data of "i--first display position'th 
line of the line name table 3201 to the determined 
route table 1600. In the example of FIG. 36, since 
i=1 and the first display position= 1, the data (line 
name L3) on the second line of the line name table 
3201 is added to the determined route table 1600. 

Referring back to FIG. 30, the re-drawing processing 
of the route diagram is effected in step 1707. The con 
tent of this processing is similar to that of the map re 
drawing processing that was described in the station 
table display processing in the operation example (1). 

step 3008: Execute non-display processing routine of 
the line table shown in FIG. 37 of the accompany 
ing drawings. In this routine, as shown in FIG. 37, 
the content of the line name table 3201 is cleared at 
step 3701 and then, the line name table area 1202 is 
cleared at the next step 3702. FIG.38 of the accom 
panying drawings shows a display screen at that 
time. 

The line table non-display processing executed in step 
3008 is also executed when the user select the line table 
end area 1206 (i.e., step 3007). 
As is apparent from the foregoing description, ac 

cording to the route information input apparatus of the 
present invention, since the route diagram displayed on 
the screen is simplified and useful informations which 
are omitted from the route diagram are displayed in the 
form of the table, the operator can search necessary 
informations with ease and input the route information 
with ease. 

Having described a preferred embodiment of the 
invention with reference to the accompanying draw 
ings, it is to be understood that the invention is not 
limited to that precise embodiment and that various 
changes and modifications could be effected therein by 
one skilled in the art without departing from the spirit 
or scope of the invention as defined in the appended 
claims. 
What is claimed is: 
1. An apparatus for inputting route information nec 

essary to specify a route from one node element serving 
as a starting point to another node element serving as a 
terminal, comprising: 

(a) display means having a display screen for furnish 
ing a user with circumstances so that said user can 
input route information; 

(b) pointing means operated by said user to designate 
a position on said display screen; 
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(c) data processing means responsive to an input op 

eration of said pointing means to execute a data 
processing in accordance with a program prepared 
in advance to thereby change a displayed content 
on said display screen; 

(d) first file means for storing therein positional infor 
nation necessary to draw a line diagram for desig 
nating a route on said display screen with respect 
to major node elements of a plurality of node ele 
ments in respective lines truly existing on an actual 
line map; and 

(e) second file means for storing therein code infor 
mation necessary to display a table of node ele 
ments on said display screen with respect to a plu 
rality of node elements in respective lines including 
node elements omitted from said line diagram, 
wherein 

Said data processing means comprises: 
first means for displaying on a first area of said dis 

play screen a line diagram that is presented in a 
simplified form by partly omitting truly existing 
node elements on the basis of the positional infor 
mation stored in said first file means; 

second means for registering a line of interest desig 
nated by said user with said pointing means; 

third means for selectively retrieving code informa 
tion of a group of node elements located on said 
line of interest and for displaying on a second area 
of said display screen said group of node elements 
omitted from said line diagram displayed on said 
first area in the form of a table; and 

fourth means for storing therein elements displayed 
within said first or second area selected by said 
pointing means as input information specifying a 
part of a route. 

2. The route information input apparatus according 
to claim 1, wherein the line diagram displayed on said 
first area of said display screen is composed of a plural 
ity of lines connected in a crossing or diverging fashion, 
and said first means includes means being responsive to 
a particular operation of the route information done by 
said pointing means to partly change the state of said 
line diagram displayed on said first area so that a line to 
be selected next can be visually distinguished from 
other lines. 

3. The route information input apparatus according 
to claim 1, wherein the line diagram displayed on said 
first area of said display screen is composed of a plural 
ity of lines connected in a crossing or diverging fashion, 
and said first means includes means being responsive to 
a particular operation of the route information done by 
said pointing means to partly change the state of said 
line diagram displayed on said first area so that route 
components that were already specified and a line to be 
selected next can be visually distinguished from other 
lines. 

4. The route information input apparatus according 
to claim 1, wherein said processing means further in 
cludes fifth means for generating positional information 
of a selected node element on the basis of the positional 
information of said major node elements stored in said 
first file means each time said selected node element is 
selected from a table on said second area by said point 
ing means, and sixth means for additionally displaying 
said selected node element on said line diagram dis 
played on said first area by using the generated posi 
tional information. 
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5. The route information input apparatus according 
to claim 1, wherein said second means includes means 
for selectively displaying a group of node elements 
omitted in said line diagram displayed on said first area 
on said second area in the form of a table with respect to 
a line specified last in the route information that was 
already specified. 

6. The route information input apparatus according 
to claim 1, wherein said data processing means includes 
means for selectively displaying a name of at least one 
line diverging from a line specified last in the route 
information that was already specified on said second 
area in the form of a table. 

7. A route information input method for specifying a 
route from one node element serving as a starting point 
to another node element serving as a terminal in a termi 
nal apparatus including a display screen and a pointing 
device, comprising the steps of: 

(a) displaying on a first area of said display screen a 
line diagram presented in a simplified form where 
truly existing node elements are partly omitted and 
which is composed of a plurality of node elements 
and a line segment connecting said note elements; 

(b) designating one node element or line segment in 
said line diagram by said pointing device; 

(c) changing a display form so that the line diagram 
including the node element or line segment desig 
nated by said pointing device can be distinguished 
from other lines in said line diagram; 

(d) displaying on a second area of said display screen 
a group of node elements omitted from said line 
diagram displayed on said first area in the form of 
a table with respect to a line specified last in route 
elements that were already specified; and 

(e) designating one node element displayed on said 
table by said pointing device, wherein route speci 
fying elements selected on said first or second area 
by said pointing device are stored as route input 
information in a sequential order of time series. 

8. An apparatus for inputting route information nec 
essary to specify a route from one node element serving 
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as a starting point to another node element Serving as a 
terminal, comprising: 

(a) display means having a display screen,for furnish 
ing a user with circumstances so that said user can 
input route information; 

(b) pointing means operated by said user to designate 
a position on said display screen; 

(c) data processing means responsive to an input op 
eration of said pointing means to execute data pro 
cessing in accordance with a program prepared in 
advance to thereby change a displayed content on 
said display screen; 

(d) first file means for storing therein positional infor 
mation necessary to draw a line diagram for desig 
nating a route on said display screen with respect 
to major node elements of a plurality of node ele 
ments in respective lines truly existing on an actual 
line map; and 

(e) second file means for storing therein code infor 
mation necessary to display a table of node ele 
ments on said display screen with respect to a plu 
rality of node elements in respective lines including 
node elements omitted from said line diagram, 
wherein 

said data processing means comprises: 
first means for displaying on a first area of said dis 

play screen a line diagram that is presented in a 
simplified form by partly omitting truly existing 
node elements on the basis of the positional infor 
mation stored in said first file means, wherein the 
line diagram displayed on said first area of said 
display screen is composed of a plurality of lines 
connected in a crossing or diverging fashion, and 
said first means includes means being responsive to 
a particular operation of the route information 
done by said pointing means to partly change the 
state of said line diagram displayed on said first 
area so that route components that were already 
specified and a line to be selected next can be visu 
ally distinguished from other lines. 


